Nitric oxide opens second window of protection in ischemic preconditioning via induction of heat-shock protein 72.
To examine the inhibition of nitric oxide (NO) synthesis during ischemic preconditioning (IP) upon the induction of heat-shock protein 72 (HSP72) and the size-limiting effect of the second window of protection on infarction. Rabbits were subjected to either 4 cycles of 5-min long coronary artery occlusion separated by 10 min of reperfusion, or a sham operation. During this procedure, we administered 10 mg/kg of N(G)-nitro-L-arginine methyl ester (L-NAME, an inhibitor of NO synthase) intravenously 5 min before IP followed by its continuous infusion (1.5 mg/kg/min). Twenty-four hours after IP or the sham operation, the hearts were rapidly excised for assay of HSP72 expression or were subjected to 30 min of coronary artery occlusion followed by 120 min of reperfusion, at which point infarct size (IS) was measured. Twenty-four hours after IP or the sham operation, there was no difference in heart rate or mean arterial pressure between the groups. Immunoblotting revealed an increase in HSP72 protein levels in the IP group, which was blocked by L-NAME. IS in the IP rabbits was reduced compared with controls (29.8 +/- 3.7% vs. 50.8 +/- 4.3%, P < 0.01). IS in the IP rabbits was elevated as a result of L-NAME treatment (46.0 +/- 5.1%). Administration of L-arginine reversed the effects of L-NAME on the induction of HSP72 and IS (33.5 +/- 4.0%). The intravenous administration of S-nitroso-N-acetylpenicillamine (an NO donor, 15 microg/kg/min) over 20 min increased the induction of HSP72 and reduced IS (31.3 +/- 5.7%, P < 0.01 vs. control) 24 h later. These findings suggest that NO may be involved in the induction of HSP72 and the opening of the second window of protection of IP.